Introduction
In the last 15 years, the Italian economy has experienced a protracted slowdown in per capita output growth. A long-run data analysis suggests that this poor performance of the Italian economy cannot be ascribed to an unfortunate business cycle contingency. The rest of the euro area countries have, in fact, shown better performance, and the macroeconomic data show (the OECD and ISTAT, among others) that the Italian economy has not grown as fast as these other European economies. There is a firm belief among a large number of political economy analysts that this weak performance must be ascribed to structural features of the Italian production system, which have largely remained unchanged over decades and have turned out to be unsuitable for facing the competitive pressure on international markets or for taking advantage of the opportunities offered by technological innovations and European economic integration. The existing literature has also offered different explanations for the poor performance of the Italian economy, including the slowdown in labor productivity and TFP growth (Daveri and Jona-Lasinio, 2005) , labor market reforms (Boeri and Garibaldi, 2007) and the lack of investment in innovation and R&D activity (ISTAT and the OECD). It is of particular interest to understand why this decline occurred because competing explanations have different implications in terms of macroeconomic policy. Thus, a thorough analysis of this growth deficit and the productivity slowdown is appropriate and desirable, especially one that works toward identifying specific causes of the Italian economic slowdown or stagnation. This question appears particularly important given that Italy is among the most important economies in the European Union.
This paper contributes to the existing literature by studying the stagnation phase of the Italian economy from a general equilibrium perspective, making use of the business cycle accounting (BCA) procedure proposed by Chari, Kehoe and McGrattan (2007) (hereafter CKM). This procedure is particularly suitable for our purposes because it decomposes movements in macroeconomic aggregates into different contributing factors, thereby providing a useful tool for understanding which distortions are mainly responsible for specific cyclical episodes. More specifically, CKM show that a large class of dynamic stochastic general equilibrium (DSGE) models with frictions and shocks is observationally equivalent to a prototype real business cycle (RBC) model with four correlated wedges. For instance, an economy with sticky wages and monetary shocks is equivalent to the prototype RBC model with a labor wedge. In a similar way, an economy in which the technological innovation is constant and input frictions vary over time is equivalent to the prototype model with an efficiency wedge. 1 These wedges, which, by construction, are related to the structure of the unknown data generating process, can be computed by using the prototype model with actual data. This computation allows us quantify the relative importance of different factors in accounting for the stagnation phase of the Italian economy. Most importantly, because of the equivalence results, to discriminate among competing mechanisms in the business cycle.
We apply the BCA procedure by using quarterly data for the Italian economy over the period from 1982-2008. Relative to the stagnation phase, which starts around the middle of the '90s, we focus on a longer period to capture an apparent change of regime experienced by the Italian economy. In fact, the aggregate data show that from 1982 to 2008, the Italian economy switched from a protracted period of growth without an increase in employment (jobless growth regime), which occurred from the early '80s to the middle of the '90s, to a phase of growthless job creation in the subsequent 15 years, where the Italian economy experienced a significant slowdown in output growth associated with a substantial increase in total employment. Comparing the two different contexts provides us with additional information for a better understanding of the main driving forces behind the stagnation phase of the Italian economy.
To preview our results, we find that the efficiency wedge plays a prominent role in accounting for Italian output fluctuations. Relative to the jobless growth regime, the slowdown in the per capita output growth that occurred during the stagnation phase is mainly driven by a strong worsening of the distortions that manifest themselves as the efficiency wedge. This finding is consistent with the results provided by Daveri and Jona-Lasinio (2005) , which suggest that the Italian economic decline is mainly due to a deceleration in the TFP growth. Our analysis, however, provides additional insights, showing that the sizeable increase in the labor factor that occurred during the stagnation phase can be largely explained by an attenuation of labor market distortions captured by the labor wedge. The prototype model with the efficiency wedge alone fails to account for the observed labor dynamics during this period. Additionally, we find that such improvements in labor market distortions have also provided an alleviating effect, preventing an even stronger slowdown in the per capita output growth. We identify which distortions the labor wedge captures, finding a prominent role for the labor market reforms in Italy. Since 1987, Italy has experienced a sequence of labor market reforms, the most important of which occurred in 1997 (the so-called Treu Law). Such reforms where mainly designed to increase the flexibility of the labor factor, making the utilization of non-permanent contracts more loosely regulated. We find in our analysis that the improvements in the labor wedge beginning in the middle of the '90s can be interpreted as evidence supporting the hypothesis that such reforms succeeded in reducing labor market distortions.
The paper is organized as follows. In section 2, we report some stylized facts about the Italian economy, while in section 3 we specify the prototype model that we used in the business cycle accounting procedure. In section 4 we obtain wedges from Italian data, while in section 5, we compare the data with the model's predictions for the different types of wedges. In section 6, we provide specific comments regarding the labor wedge in relation to the labor market reforms initiated in Italy during the '90s, and some concluding remarks are provided in section 7.
Stylized Facts
In this section, we outline some important regularities in macroeconomic data that provide an insightful portrait of the weak performance of the Italian economy during the last 15 years. The presence of Italy's economic decline is supported by different pieces of evidence, some of which have been reported below to form an idea of the actual context. The left panel of figure 1 graphs Italy's growth rate of per capita output from 1950 to 2009. As shown by the figure, the per capita growth rate in Italy has constantly declined since the '50s, moving from a yearly average growth rate of 5.47% in the '50s to an average 2 This feature, however, can be partly explained by the convergence theory based upon standard neoclassical growth models, which have recently been advocated for Europe as a whole (Blanchard, 2004) ; this theory states that a mature economy, in the long run, tends to converge to a steady-state equilibrium without necessarily entailing a loss in the standard of living.
A clearer picture of the poor performance of the Italian economy emerges by comparing Italy with other European countries. The right panel of figure 1 draws such a comparison by plotting the growth rate differential between Italy and the average growth among other European countries− namely, Germany, France, the UK and Spain− whose economic intensity is comparable with that of Italy. The figure clearly shows that, unlike the previous period, starting around 1995, Italy's per capita GDP has systematically grown at a decreased rate relative to other large countries in Europe have. This trend suggests that the slowdown that occurred in Italy since 1995 is not only related to an unfortunate business cycle context but also, and more likely, to unique characteristics of the Italian economy.
Aggregate data for the last 15 years, however, show that the decline in per capita GDP growth is not related to a decrease in labor input, which, on the contrary, displayed a considerable improvement. This improvement is documented in the first two rows of table 2, which display the average yearly growth of both per capita GDP (first row) and total , have suggested that the weak performance of the Italian economy (in terms of per capita GDP growth) can essentially be related to a significant slowdown in labor productivity that is mainly due to a decline in TPF growth. This feature is documented in the second panel of table 1, which displays the average yearly growth of labor productivity. As shown by the table, the dynamic evolution of labor productivity shows a robust growth equal to 2.2 percentage points in the period between 1980-1995, followed by a serious slowdown, which reduces the growth rate to 0.4 percentage points over the period 1995-2007. Analyzing the factors contributing to the labor productivity dynamics, the main point of difference between the two sub-periods is that in the first-period, labor productivity growth is due to the combined contribution of TFP with capital per worked hour; however, in the second sub-period, 1995-2007, labor productivity growth has mainly been drawn by the capital accumulation per worked hours, as the TFP provides a contribution practically equal to zero. In addition, since 2000, an increasing capital intensity has been revealed as the only source of labor productivity, partially compensating, for the negative effect resulting from the TFP reduction. 4 Moreover, the contribution imputable to the capital per worked hours to labor productivity growth is mainly related to the increase in the no-ICT capital stock, as the contribution of the ICT component is essentially zero.
To come to the point, our findings highlight the following stylized facts:
• In the last 60 years, the yearly growth rate of Italy's per capita GDP has constantly declined;
• From 1995 to 2009, Italy has systematically grown less than other large European countries;
• Since 1995, employment growth has significantly increased, while labor productivity growth and TFP growth have shown a dramatic slowdown.
The prototype model
In this section, we lay out the prototype business cycle model that we use for the accounting exercise. We assume that the economy is characterized by consumers and firms interacting in an environment with perfectly competitive markets. The model is characterized by four exogenous stochastic variables that distort the agents' decisions: the efficiency wedge, A t , the labor wedge, (1−τ l,t ), the investment wedge, 1/(1+τ x,t ), and the government wedge, g t . As in CKM (2007), we assume that these wedges are functions of an underlying random variable, s t , which describes the history of events from an initial date 0 to the current period t.
In this model, the representative household chooses per capita consumption (c t ) and per capita labor (l t ) to maximize the expected utility function given by
subject to the budget constraint
and the law of motion for capital
where k t denotes the per capita capital stock, w t is the wage rate, r t is the rental rate of capital, x t is investment, β ∈ (0, 1) is the subjective discount factor, T t is per capita lump sum transfers, δ ∈ (0, 1) is the depreciation rate of capital, and N t is the population with a constant growth rate equal to (1 + γ n ). The labor wedge, (1 − τ l,t ), and the investment wedge, 1/(1 + τ x,t ), are introduced into the model through the budget constraint (2) in a way that resembles taxes on, respectively, labor income and investment. On the firm's side, the profit maximization problem is given by
where (1 + γ) is the rate of labor-augmenting technological progress which is assumed to be constant over time, while A t is the efficiency wedge, resembling purely transitory variations in total factor productivity (TFP).
The equilibrium of the model economy is thus described by the following system of equations:
where g t denotes the government expenditures wedge and U i,t and F s,t respectively denote the derivatives of the utility function and the production function with respect to the arguments i and s at date t.
Measuring the Wedges
The first step of the business cycle accounting procedure requires recovering wedges from the data. We apply this procedure to the Italian economy by making use of quarterly data from 1982 to 2008. 5 To measure the various wedges, we first need to specify functional forms for preferences and production and assign values to the model's structural parameters. We assume that goods are produced via a Cobb-Douglass production function with laboraugmenting technical change of the form
where α ∈ (0, 1), while the instantaneous utility function is assumed to be separable in consumption and leisure as
where ψ > 0 is a preference parameter controlling for the Frisch elasticity of labor supply. Our specification of preferences and technology are the same as those employed by CKM (2007) in their study of the US business cycle and also by Kersting (2008) in his study on the 1980s recession in the UK. The vector of the model's structural parameters, defined as Ξ = [β, α, γ, γ n , δ, ψ] is then calibrated as follows. The parameter values for α, γ, γ n and ψ are chosen such that the steady state of the model matches the specific characteristics of the Italian economy for the 1982-2008 period. More specifically, the intensity of labor in the production function, α, is set to 0.42 so that in our model, the stationary labor income share, (1 − α), is 0.58. 6 The rates of growth of technological progress, γ and population, γ n , are chosen such that, on a yearly basis, the population growth rate is 0.4%, and GDP growth is 1.5%. 7 The preference parameter, ψ, is set to 2.4 so that, conditional on all the other parameters, in the stationary equilibrium of the model, individuals devote 20% of their time to working activities. 8 Finally, following CKM (2007), the rate of capital depreciation, δ, and the subjective discount factor are chosen so that, on an annual basis, depreciation is 4.64%, while the rate of time preferences is 3%. These values are typically used in the business cycle literature. Once functional forms are specified and structural parameters are calibrated, most of the wedges can be directly recovered by using actual data with the static equilibrium conditions (3), (6) and (7) . More precisely, we first construct a sequence for the capital stock by using data on per capita investment, x t , with the law of motion (5) . Given data for output, y t , capital stock, k t and labor input, l t , we use equation (7) to measure the efficiency wedge, A t . The government wedge, g t , is instead taken directly from the data by using actual figures for the (model-consistent) government consumption expenditures. 9 Hence, given data for investment and government wedge, we recover a sequence for consumption, c t , by using the resources constraint (6) , and, therefore, by making use of actual data for per capita hours worked, l t , we compute the labor wedge, (1 + τ l,t ), from the intra-temporal condition (3).
However, recovering the investment wedge,
, is more complicated. Because the Euler equation (4) involves expectations, the decision rules for consumption and the other endogenous variables in the model implicitly depend upon the stochastic process driving the wedges. As such, following CKM (2007), we make use of the Markovian implementation by assuming that the vector s t = (log(A t ), τ l,t , τ x,t , log(g t )) follows a VAR(1) process of the form
where P 0 is the vector of unconditional means for S t and P is a matrix of coefficients, while ξ t+1 is a normal i.i.d process with mean zero and covariance matrix V . This process is then used with the equilibrium conditions (3)- (7) in order to estimate the matrices P 0 , P and V with a standard maximum likelihood procedure, as it is described, for instance, in Canova (2007) . 10 In short, once we have assigned values to all structural parameters, the model is first solved by log-linearizing the equilibrium conditions around the non-stochastic steady-state. This approach allows us to represent the rational expectation equilibrium the model economy through the following state-space form
6 Following Arpaia, Perz and Pichelmann (2009), figures for the labor income share are obtained using inter-sectoral data taken from the EU KLEMS database. The value 0.58 corresponds to the average labor share over the period between 1982-2008. 7 Population refers to all individuals aged 15-64 years. 8 This value is equal to the average hours worked in a quarter as a fraction of the total quarterly hours for the period 1982-2008. 9 Alternatively, we can recover the government wedge as a residual from the resources constraint (6) by using data for per capita consumption, c t , per capita investment, x t and per capita output, y t . 10 In the computation, we define ξ t+1 =Qε t+1 , where Q is a lower triangular matrix and ε t+1 is a white noise. This guarantees that the estimated matrix V = QQ ′ is positive semi-definite.
where X t = (log(k t ), log(A t ), τ l,t , τ x,t , log(g t ), 1) ′ denotes the vector of endogenous and exogenous state variables, while Y t = (log(y t ), log(x t ), log(l t ), log(g t )) ′ is the vector of observable variables; Γ 1 , D and Ψ are matrices whose entries are functions of the model structural parameters. The parameters of the VAR process (9) are then estimated by maximizing the likelihood function obtained by using the Kalman filter with the state-space representation (10)- (11) . Before performing these calculations, we adjust the data in order to make them consistent with the model, and we remove a deterministic trend of 0.38% from output, investment and government consumption. 11 Once we get estimates, the stochastic process used to form expectations about the future is known, and all the wedges, including the investment wedge, can be measured. By construction, when all the wedges are introduced simultaneously, the model will exactly reproduce the observed fluctuations in actual data. Therefore, to assess the relative importance of each wedge for the overall economy, the wedges are fed into the model separately and in combination. For instance, to measure the effect of the labor wedge, the model is simulated by allowing for this wage to vary while the other wedges are fixed to their initial values. This approach allows us to identify which of the four wedges provide the best explanation of the observed economic fluctuations in Italy during the 1982-2008 period.
As far the economic interpretation of wedges is concerned, it is important to bear in mind that the model cannot identify the precise nature of a wedge. As a matter of fact, CMK (2007) show that different models including different types of frictions would produce the same first-order condition as the prototype model we use. Particularly, the labor and investment wedges should not be interpreted only as taxes. On the other hand, the presence of credit restrictions or taxes on consumption or capital income would have similar effects on the investment wedge, with the consequence that introducing a consumption tax into the model would produce the same effect on the investment wedge. Therefore, the latter should be thought of as capturing frictions on investment spending relative to consumption. Moreover, the efficiency wedge captures the level of total factor productivity (TFP) as well as input financing frictions. In short, some caution is necessary when interpreting results concerning the wedges.
Accounting and simulation results
In this section, we describe the results of applying the BCA to the Italian economy. In reporting our findings, we remove the growth rate of GDP, γ, to output, investment and government consumption expenditures. Figures, including the measured wedges, are normalized to be 1 in the base period: 1982.1.
The Italian aggregate data for GDP, investment and hours worked used in our analysis are shown in figure 2. 12 As can be seen from the figure, after the 1982 recession, output grew by more than trend growth throughout the '80s, with an average annual rate of 2.4%. By the second quarter of 1990, de-trended output was about 7% above its 1982 level. In the next two decades, however, the growth slowed down, and by the first quarter of 2008, output was the same as it had been at in 1982. During the last two decades, the rate of growth of output was, on average, substantially below the trend growth, being equal to 1.15%. Per capita investment and hours worked display a very similar pattern. They moved in step with output up to 1995, and then they both consistently increased. By 2008, investment and hours worked are, respectively, 10% and 7% above their 1982 levels. We next analyze the behavior of the four measured wedges. To this end, in figure 3 , we display the four wedges along with actual figures for the Italian output, while in table 2, for HP-filtered data, we report the standard deviations of wedges relative to the output (panel A) as well as the correlations of the wedges with each other and with the output (panel B). These statistics are intended to summarize the salient properties of the wedges at business cycle frequencies. Overall, figure 3 shows that the underlying distortions revealed by the four measured wedges display substantially different behaviors. First, the efficiency wedge, A t , positively comoves with output over the entire period of time under consideration. As shown in panel A of table 2, this wedge appears to be strongly and positively correlated with output both contemporaneously (0.86) at various lags and leads. After 1997, however, the efficiency wedge starts to decline much faster than output. As a result, by 2008, the efficiency wedge is in 10% below its 1982 level, while output was roughly at the same level. Therefore, relative to the previous period, distortions that manifest themselves as an efficiency wedge are substantially worse between 1997-2008. Second, the labor wedge, (1 − τ l ), after increasing early in the sample, drops sharply and then recovers completely so that at the end of the period, it is about 10 percent above the trend. The strong, increasing pattern we observe in the labor wedge between 1997 and 2008 does not square with output dynamics (the contemporaneous correlation is 0.18) and, in particular, shows that labor decisions are relatively less distorted in this period than they are in the previous one. Similarly, the investment wedge, 1/(1 + τ x,t ), moves roughly in step with output until 2002, but after this period, it improves substantially. However, although they display a very similar pattern, 13 movements in labor wedge are quantitatively more important than movements in the investment wedge, even though the latter is more volatile than the former. Fourth, the government consumption wedge, g t , fluctuates around the trend until 1990 and, after a fall in the two subsequent years, has a period of strong recovery between 1992 and 1998 before dropping sharply in the last part of the sample. Table 2 indicates, however, that over the 1982-2008 period, this wedge is essentially uncorrelated with actual output. To conclude, we note that, while the efficiency wedge fluctuates as much as output in the data, the labor, investment and government wedges are much more volatile than actual output, as reported in table 2.
In order to disentangle the contribution of each wedge to explain the observed dynamics of output, labor, and investment, we next perform several counterfactual experiments. For each wedge, we will first evaluate its marginal effect on those endogenous variables by simulating the model under the assumption that only one wedge fluctuates while the others are kept fixed to their initial values. The estimated figures for output, labor and investment are then compared with the actual data. Additionally, the model's predictions are also Let us first consider the contribution of the efficiency wedge. As shown in figure 4 , the efficiency wedge appears to be the main driving force of output during the period between 1982-1997. As a matter of fact, using this wedge alone, predicted output (see the first top panel) completely captures fluctuations of data up to 1997. In this period, the model with the efficiency wedge also does a good job in capturing the slow growth of labor input and the increasing dynamics of investment. In the subsequent period, however, relative to the actual data, the model predicts a much stronger slowdown in output growth. For example, by 2008, the predicted output falls by about 10%, while the actual Italian output was roughly at the same level that it had been at in 1982. On a yearly basis, the average predicted output growth for the period between 1997-2008 is equal to 0.43%, while in the data, it was equal to 1.3%. The reason for this result is that, during this period, the efficiency wedge accounts for only a small part of the observed fluctuations in both per capita hours worked and per capita investment. In fact, from 1997 to 2008, the model predicts a strong decline in those variables, when they were actually increasing. As such, given the assumed production function (7), the negative effect on output, implied by the decreasing behavior of the measured efficiency wedge, is amplified by the predicted dynamics of both capital and labor. The decline in output per capita during 1997-2008 is thus predicted to be much stronger than it actually was in the data. Note, however, that when this wedge is fixed to its initial value and we allow the other wedge to vary, the model's predictions significantly worsen relative to the case with only the efficiency wedge. In particular, we note that in the period between 1997-2008, output is predicted to constantly increase so that at the end of the period, it is 11% above its 1982 level; in contrast, the data only show a level that is 0.37% above its base level (see the dotted line in the first panel of figure 4 ). Therefore, the downward pressures upon per capita output provided by movements in the efficiency wedge turn out to be crucial to capture the output growth slowdown that characterized this period. As such, distortions that manifest themselves as the efficiency wedge are an important driving force for the Italian fluctuations not only between 1982-1997 but also for the subsequent period between 1997-2008. This result is also confirmed by noting that the output component due to the efficiency wedge is strongly and positively correlated with actual output, both contemporaneously and at various lags and leads (see table 1, panel C). As we will see shortly, the main point of difference is that while in the former subperiod, movements in the efficiency wedge account for almost all fluctuations in the Italian output, during 1997-2008, the output dynamics are explained by a combined contribution from efficiency and labor wedges. Figure 5 reports the results based on the model with the labor wedge in isolation. Two main features are worth emphasizing. First, movements in the labor wedge capture the observed fluctuations in the per capita hours worked remarkably well. We note in particular that, unlike the efficiency wedge, the labor wedge in isolation succeeds in accounting for the constant increase in per capita hours worked that occurred in Italy since 1997. In this case, the result is driven by the effect of the labor wedge on the supply of hours. As a matter of fact, an increase in the labor wedge, (1 − τ l,t ), such as the one we observe in figure 3 from 1997 to 2008, shifts the labor supply to the right by affecting the consumer's intratemporal condition (3), thereby providing upward pressure on the equilibrium level of hours worked, which eventually increases. Moreover, because of consumption smoothing, the higher labor income experienced by consumers also leads to an increase in the equilibrium level of investment. This mechanism explains why in the model with only the labor wedge, predicted investment also increases during the period 1997-2008, thereby capturing the actual pattern. Second, predictions based on the model with only the labor wedge generally miss the observed output dynamics; in sharp contrast with the actual data, the labor wedge in isolation predicts output to grow along the trend up to 1997 and increase steadily thereafter. As a matter of fact, we find that the correlation between output components due to the labor wedge and actual output is positive but small (0.16), as reported in panel C of table 2. Note, in particular, that for the period 1997-2008, the model does a good job in accounting for the strong recovery of both labor and investment but that the predicted output growth is completely at odds with the data. The reason for this discrepancy is that by keeping the efficiency wedge fixed to its 1982 value, the model with only the labor wedge does not account for a potential decline in TFP, which, as we mentioned earlier, seems to be a potential explanation for the slowdown in the Italian per capita output growth that occurred during that period. Nevertheless, relative to the case with only the efficiency wedge (see figure 4 ), we notice that keeping the labor wedge constant while allowing for all the other wedges to vary does not improve the model's predictions for the period between 1997-2008. In fact, as can be seen from figure 5, the model without the labor wedge predicts a slowdown in the per capita output growth (on average, 0.72%) that is still substantially more severe than what occurred. This result suggests that in this period, the measured improvement in the labor wedge, possibly through its effect on per capita hours worked, partially offsets the decline in the efficiency wedge and may have contributed to the observed fluctuations of the per capita output, particularly in preventing an even stronger decline. This result is consistent with the fact that output components due to the efficiency and labor wedges are contemporaneously negatively correlated (-0.29). We will return to this point shortly.
In figure 6 , we display the separate contribution of the government wedge. We see that this wedge completely misses the observed dynamics in all the three variables we have considered. Moreover, when the model is simulated by keeping only this wedge constant, we note that the predictions notably improve, replicating the observed fluctuations in all three variables substantially well. Therefore, we can reasonably assume that this wedge is not responsible for the stagnation phase that has characterized the Italian economy during the considered period of time. This finding is not surprising, as this wedge appears to be essentially uncorrelated with output (see table 2 ). Note also that this property holds true even when we consider the output components. 14 We next consider the investment wedge. As shown in figure 7 , the results based on the model with the investment wedge are quite similar to those obtained in the case of the model with the labor wedge. While capturing the observed dynamics in both per capita investment and per capita hours worked sufficiently well, the predicted output generally misses the actual dynamics. For instance, in the period between 2000-2008, output is predicted to grow slightly more than the trend growth while in the data, it declined substantially. As for the labor wedge, keeping the investment wedge fixed substantially improves the model's predictions. There is, however, a remarkable difference between the investment and the labor wedges. Relative to the case with the fixed labor wedge, we note that when we keep the investment wedge fixed while allowing all the other wedges to vary, the predictions of the model also improve in the 1997-2008 period. In fact, while the model still predicts a stronger slowdown, we see that the predicted output is closer to the data. In this case, the predicted average growth rate of the output is equal to 1% and thus much closer to what we observe in the data. Overall, this result suggests that frictions captured by movements in the investment wedge have played a relatively minor role in accounting for fluctuations in the Italian output during the period under consideration.
To conclude, we next analyze output predictions generated by models in which we allow for two wedges to contemporaneously vary. Our main goal is to identity distortions that generate output predictions that are as close as possible to the actual data. In particular, our analysis focuses on the combined contribution from efficiency and labor wedges, or alternatively, from the combination of efficiency and investment wedges. On the one hand, we left out the government wedge, as we have shown that its contribution to output fluctuations is insignificant. On the other hand, we have shown that, although the efficiency wedge appears as the main driving force behind the observed fluctuations, in the period between 1997-2008, the model with only the efficiency wedge predicts a slowdown in output growth that is much larger than what we observe in the data. This suggests that during this period, the negative effects upon the per capita output of movements of the efficiency wedge are partially offset by countervailing effects provided by other wedges. The analysis we have provided so far tends to identify those factors as the labor and investment wedges. Figure 8 displays the results by drawing the model's predictions along with actual observations of the per capita output. As shown in the figure, our experiments show that essentially all of the fluctuations in Italian output are accounted for by movements in efficiency and the labor wedge. Focusing on the period between 1997-2008 and leaving out the investment and government wedges results in predictions that are much closer to the observed data. In fact, in this period of time, the model with efficiency and labor wedges predicts an average output growth of 1.1%, in line with what we observe in the data. As mentioned before, this result suggests that during the period between 1997-2008, the measured improvement in the labor wedge, through its effect on the equilibrium level of hours worked, may have partially offset the negative impact on the per capita output of the declining pattern of the efficiency wedge. As a result, the model with those two wedges captures the actual fluctuations in the per capita output remarkably well. Conversely, leaving aside labor and government wedges results in predictions that are generally more volatile than the actual data. Moreover, for the period between 1997-2008, the predicted output drop is much larger than what we observed in the actual data. This finding confirms that, if there is any effect, the investment wedge has played a relatively minor role in accounting for fluctuations in Italian output.
In summary, our analysis shows that the observed fluctuations in Italian output in the 1982-2008 period are mainly driven by distortions that manifest themselves as efficiency and labor wedges. Detailed models on the Italian economy should therefore take into account those two type of frictions. As far as the Italian stagnation phase is concerned, we find that, over the last 15 years, the slowdown in the Italian per capita growth rate is essentially driven by a substantial worsening in the distortions captured by the efficiency wedge. Models based on the other wedges in isolation all fail to capture the downturn in per capita output that occurred in the 2000s. This result is clearly consistent with the findings of Daveri and Jona-Lasinio (2005) , which show that the poor economic performance of the Italian economy can be ascribed to a decline in TFP in general and to a decline in labor productivity in particular. Our analysis, however, provides additional insights to the existing literature, showing that the improvement in the labor market distortions, as they are captured by the labor wedge, is important to understanding labor dynamics in Italy, particularly for the last 15 years. In addition, and most importantly, we found that, during the stagnation phase, the increasing improvement in the labor wedge has partially offset the negative impact of the decline in the efficiency wedge, preventing an even stronger decline in the per capita GDP growth. Relative to the actual data, the model with the efficiency wedge alone predicts a much stronger decline in output per capita. 
The labor wedge and labor market reforms in Italy
In this section, we try to identify which types of distortions are captured by the measured labor wedge, particularly focusing on the period between 1997-2008. First, we want to ascertain whether the labor wedge captures movements in the effective marginal tax rate in Italy. This is a natural starting point for our analysis, as the labor wedge in the prototype economy precisely resembles taxes on the labor income. To this end, as in Ahearne, Kydland and Wynne (2006) , we apply the methodology proposed by Martinez-Mongay (2000) to construct data for the effective tax rate on labor income in Italy for the period between 1982-2008. More precisely, by using annual data, we first obtain figures for the effective tax rate on labor income, τ L,t , and the effective tax rate on consumption, τ C,t , and then, following Prescott (2004), we recover figures for the tax wedge, which is given by the formulâ
These data for the effective tax wedge are then compared with the yearly average of the measured labor wedge. 15 Panel 1 of figure 9 plots such a comparison, and, as can be seen from the figure, the two series appear to be negatively correlated (-0.45), generally moving in the opposite direction. While the labor wedge fluctuated over the whole sample, the effective tax rate on labor income instead shows a clear upward trend. If we restrict our attention to the relevant period, 1997-2008, we see that the two series tend to diverge and are only slightly positively correlated (0.16). Therefore, this result suggests that the improvement in the distortions captured by the measured labor wedge for this period of time is only minimally explained by movements in the effective tax rates, meaning that other factors have contributed mostly in reducing the distortions in the labor market.
In order to learn more about the driving forces behind the increase in the total amount of hours worked that occurred in Italy during the period between 1997-2008, we next decompose the per capita hours worked into extensive (employment over population) and intensive margins (hours per employees). This result allows us to disentangle the marginal effect of those two margins on hours worked, thereby understating which of them is mainly responsible for the observed labor dynamics. Results are provided in panels 3 and 4 of figure 9 , where the intensive and extensive margins are plotted along with the actual hours worked. The figure clearly shows that the steady increase in the per capita hours worked we observe in the period 1997-2008 is mainly driven by the extensive margin. While, in fact, the hours per employees essentially decline over the whole sample (panel 3), we note that the ratio of employment to population (panel 4) has instead moved in step with per capita hours, dramatically increasing from 1997 to 2008. As a matter of fact, during this period of time, Italy has experienced an important acceleration in employment growth. According to the OECD data− LFS database− from 1997 to 2008, the employment growth in Italy was, on average, equal to 1.25% each year. This is a huge improvement in comparison with the period between 1982-1996, where the employment growth rate was, on average, equal to −0.11%.
The literature agrees that such an acceleration of employment growth is mainly due to a sequence of labor market reforms that has characterized the Italian economy in the last 15 years (Boeri and Garibaldi, 2007) . As for the rest of Europe, during the '90s, Italy was characterized by important labor market policies that were primarily oriented at increasing the flexibility of the labor factor, ultimately making the utilization of nonpermanent labor contracts more loosely regulated. In particular, these reforms aimed at the elimination of most restrictions on the use of non-causal fixed-term contracts, which are characterized by much lower firing costs than those of permanent (open-ended) contracts. This process began in 1987 with the deregulation of fixed-terms contracts (act 56/1987). Since then, temporary contracts have been allowed through collective agreements and prior Available aggregate data suggests that these reforms have significantly affected the Italian labor market. First, as it appears from panel 2 of figure 9 , the share of temporary contracts over total dependent employment has constantly increased over the last two decades, accounting in the year 2008 for almost 14% of total dependent employment. This entails that after the 1997 reform, the contribution of temporary jobs to aggregate employment growth in the Italian economy became significant (see Boeri and Garibaldi, 2007) . Second, according to the results provided by Cipollone and Guelfi (2006) , as a consequences of these institutional reforms, during 1995-2003 the share of fixed-term contracts among new hires grew from 34 to 42 per cent, and, in particular their estimates, based on a panel of Italian industries, indicate that the labor cost reduction associated with this expansion amounted to about 17 per cent. The authors conclude that the advent of flexibility in the Italian labor market can account for a large share of employment growth in the private sector. Finally, according to the OECD data, the employment protection legislation (EPL) index in Italy has constantly decreased after the 1997 reform, moving from 3.57 in the 1985 to 1.89 in the 2008. This pattern is entirely driven by the decline in the EPL index for temporary employment as the EPL indexes for both permanent jobs (regular employment) and collective dismissals remain unchanged from 1985 to 2008.
These main features of the Italian labor market are clearly consistent with our findings related to the labor wedge. From 1997 to 2008, the measured labor wedge displays a strongly increasing pattern that squares with both hours worked and employment dynamics in Italy. This trend in the labor wedge should capture the improvement in labor market distortions, due to the decline of the firms' firing costs associated with the increased flexibility as well as the reduction in search costs for both firms and job seekers due to the legalization of temporary work agencies. From this perspective, our analysis also contributes to the literature evaluating the effect of labor market reforms. We have shown that for understanding labor dynamics in Italy in the last 15 years, it is crucial to take into account distortions that manifest themselves as a labor wedge. The potential connection between a labor wedge and labor market reforms can then be interpreted as an another piece of evidence showing the impact of such reforms in the Italian labor market.
Concluding Remarks
In this paper, we analyzed the decline of the Italian economy by using a business cycle procedure following the methodology outlined in Chari, Kehoe and McGrattan (2007) . Our findings suggest that the efficiency wedge was the most important source of output fluctuations during the considered period and that was revealed to be the main driving force behind the stagnation phase characterizing the Italian economy in the last 15 years. Nevertheless, in second part of the sample, which began near 1997, improvements in the labor wedge were revealed to be essential in explaining labor market dynamics. Our analysis suggests that such improvements are mainly related to important labor market reforms that took place in Italy since the second half of the '90s. In addition, our findings suggest that improvements in the labor wedge partially offset the negative impact of the efficiency wedge, preventing an even stronger slowdown in per capita output growth. Our results are consistent with the existing literature and provide some additional insights for understanding the poor performance of the Italian economy, showing the prominent role of the labor wedge in the last 15 years. Detailed DSGE models on the Italian economy for this period of time should take into account frictions that manifest themselves as efficiency and labor wedges.
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Figure 9
Effective tax wedge Yearly series estimated with the methodology of Martiez-Mongay (2000) using data from AMECO databank. 18
Intensive and Extensive Margins
Extensive Margin=(Total Employment/ Working-age population) Intensive Margin=(Total Hours Worked/Total Employment) where Series for Total Employment from CONISTAT databank
